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Abstract 
The main purpose of the paper is a development of a reference model of risk management in terms of urban freight transport 
(UFT) measures’ implementation from the perspective of a local authority. What distinguishes this model is a proposition of UFT 
stakeholders’ inclusion in all stages of risk management and a step 0 - preceding risk analysis, in which with a compromise 
between stakeholders the ranking of the implemented solutions should be made. On the basis of this ranking a UFT measure can 
be selected, for which a thorough risk analysis in relation to all the phases of implementation will be carried out. In addition the 
author has introduced the matrix of risk factors in relation to the various categories of UFT measures. This matrix can be a useful 
tool not only for local authorities but also for other UFT stakeholders while identifying risk factors for selected measures. 
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1. Introduction 
Urban freight transport (UFT), which is defined by Dablanc (2007 ) as all flows of materials and goods in the city 
organised by professional institutions plays a significant role in the functioning of the city (Lindholm, Behrends, 
2012). Increasing needs and consumption habits of the city inhabitants cause the increase in the demand for freight 
transport, which in turn largely contributes to the increase in congestion and environmental degradation (Browne et 
al., 2012; Crainic, 2004; Iwan, 2014; Zunder, 2004). The solution of these problems requires implementing various 
measures of UFT, which will take into account not only the present needs of particular stakeholders of urban freight 
transport, but also future trends and changes (Iwan and Kijewska, 2014). There are many EU projects which 
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introduce examples of good UFT measures (e.g. Bestfact, Bestufs, C-liege, Grass, Sugar, Smartfusion, Smartset, 
Smartfreight, Civitas Dynamo, etc.). However most of them present good practices, key success factors and failures 
but do not present the thorough analysis of risk management. It should also be borne in mind that the implementation 
of solutions in the field of urban freight transport is a complex task and requires the involvement of many 
stakeholders. Therefore these solutions typically are burdened with the risks arising from the activities carried out by 
the various stakeholders as well as external factors (independent from the stakeholders). In the literature it is difficult 
to find articles related to the holistic approach to risk management in the field of planning and implementing UFT 
measures.  
Therefore, the main purpose of the paper is a development of a reference model of risk management in terms of 
urban freight transport (UFT) measures’ implementation from the perspective of a local authority. In addition the 
author has introduced the matrix of risk factors in relation to the various categories of UFT measures. This matrix 
can be a useful tool not only for local authorities but also for other UFT stakeholders while identifying risk factors 
for selected measures.  
The paper is constructed as follow: the first part presents the importance of risk management in the field of urban 
freight transport. In the next part of the paper the reference model of risk management in the field of UFT has been 
presented and the selected risk sources and factors for urban freight transport have been identified. Following that 
the authorial tool for risk factor identification for UFT measures has been introduced. In the paper the author has 
conducted the critical literature review on risk management and analysed the standards of risk management such as: 
Australian/New Zealand Standard AS/NZS4360:1999, COSO (the Committee of Sponsoring Organizations of 
Treadway Commission, 2004), Risk Management Standard FERMA, 2002, A Risk Management Standard, Institute 
of Risk Management in UK, 2002, Project Management Institute, 2000. The UFT measures presented as good 
practices in several EU projects were also analysed, such as: Sugar, Bestfact, Bestufs, C-Liege and Grass). 
2. The importance of risk management in the field of Urban Freight Transport 
The word "risk" comes from the early Italian word „risicare”, which means "to dare". For many years, risk was 
associated only with gambling. In the early nineteenth century the term was adopted by the insurance industry in 
England and in the 50s and 60s of the last century industry became interested in the concept of risk. This was due to 
the rise in competition in the market and the need to take into account in decision making the possibility of the 
occurrence of various kinds of interference . Traditionally, risk was considered through the financial and insurance 
prism. Nowadays a holistic approach to risk as an integral part of business strategy can be seen (Ciesielski, 209; 
Kramarz and Kramarz, 2015) .  
In the literature many definitions of risk can be found (ISO/IEC Guide 73; Hutchins, 2003; Australian/New 
Zealand Standard AS/NZS4360:1999; Project Management Institute, 2000 ;). According to the ISO/IEC Guide 73 
risk “can be defined as the combination of the probability of an event and its consequences” . while Hutchins defines 
risk as “the probability that an event or action may adversely affect the organization”. In turn, according to 
Australian standard of risk management definition of risk is understood as “the chance of something happening that 
will have an impact upon objectives. It is measured in terms of consequences and likelihood”. A somewhat different 
definition of risk was proposed by Project Management Institute in PMBOK Guide, were risk was defined as „an 
uncertain event or condition that, if it occurs, has a positive or a negative effect on a project objective” . According 
to Hillson and Hulett (2004), despite the heterogeneous approaches to defining risk it can be observed, that in all 
these definitions risk has two dimensions: uncertainty and the impact on objectives . Therefore risk management 
comprises the development of guidelines in order to determine the significance of risk on the basis of the probability 
of occurrence and the impact on the implementation of the project  . 
The problem of risk in the area of urban freight transport equated by many authors with city logistics (Benjelloun 
and Crainic, 2009; Taniguchi and Heijden, 2000; Würdemann, 1992), concerns on the one hand individual measures 
implemented in this area, and on the other the entire freight transport system in the city. In this study, the risk in the 
area of urban freight transport will be considered from the perspective of UFT measures’ implementation.  
Based on the above considerations it can be assumed that risk management in UFT measures’ implementation 
consists of an uncertain event or condition that, if it occurs, has a positive or a negative effect on UFT measures’ 
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objectives. For the purposes of this study risk will be considered from the perspective of threats that impede the 
realisation of UFT measures.  
The risk associated with the implementation of UFT measures apparent in particular from the involvement of 
various stakeholders, such as: shippers, receivers, freight carriers, administrators and residents , each of which has 
different expectations and objectives. Therefore sources of risk may originate from the interior - from individual 
stakeholders (lack of cooperation, poor coordination, lack of liquidity), and externally (earthquakes, fires, floods, 
changing regulations at national/EU level, etc.). According to Taniguchi et al. (2010) in many cities risk is still not 
taken into account in the modelling of urban logistics. And yet implemented in cities UFT measures are directly 
related to public welfare and public health. In particular, local governments should be interested in reduction or 
elimination of risk factors as a result of activities related to UFT to ensure a high quality of life in the city .  
Risk management in the area of UFT is difficult and complex,   requiring effective risk management of processes 
throughout the lifecycle of UFT measures and in collaboration with all stakeholders. Therefore appropriate risk 
management can significantly increase the effectiveness of the implemented projects and reduce or completely 
eliminate the potential risks. According to Latham risk can be “minimized, shared, transferred or accepted but 
cannot be ignored”. 
3. The concept of risk management in UFT measures’ implementation 
3.1. The procedure of risk management in the field of Urban Freight Transport 
Risk management is becoming increasingly important in many organisations. The significance of this issue 
reflects a set of standards and guides which has been developed by various institutions. Among the most 
recognisable standards and guides are: 
• Australian/New Zealand Standard AS/NZS4360:1999  
• COSO (the Committee of Sponsoring Organizations of Treadway Commission, 2004)  
• Risk Management Standard FERMA, 2002  
• A Risk Management Standard, Institute of Risk Management in UK, 2002  
• Project Management Institute, 2000 . 
The above-mentioned standards represent a slightly different approach to risk management.  For example, the 
European standard for risk management FERMA consists of five main areas: “establish context, risk assessment 
(which includes risk identification, risk analysis and risk evaluation), risk treatment and two areas which are 
included in the whole process: monitoring and review and communication and consultation”. The standard 
developed by IRM highlights in turn seven major areas: “the organization’s strategic objectives, risk assessment 
(which includes risk analysis and risk evaluation), risk reporting, decision, risk treatment, residual risk reporting and 
monitoring. During the whole process may occur modification and formal audit”. Even a slightly different risk 
management process was developed by Project Management Institute, which outlines six steps: “risk management 
planning, risk identification, qualitative risk analysis, quantitative risk analysis, risk response planning and risk 
monitoring and control” .  
In the case of urban freight transport there is a lack of uniform standards and tools that enable stakeholders to 
perform efficient and effective risk management in this area. One such example is an on-line application “Initiative 
Selector Tool for Improving Freight System Performance”, which has been co-funded by the Transportation 
Research Board's (TRB) National Cooperative Freight Research Program Project - Improving Freight System 
Performance in Metropolitan Areas and the VREF Center of Excellence for Sustainable Urban Freight Systems . 
This tool enables solutions to be easily found on the basis of traffic problems divided  in relation to the nature of the 
problem, geographic scope and problem source. The application offers 54 unique solutions, and for each one the 
level of risk of unintended consequences (none, low, moderate, high, very high) is assessed .  However, these are 
just general guidelines concerning the risk level which may occur in the implementation of particular solutions 
whereas there is lack of more detailed guidance on specific risks and risk management process.  The development of 
such guidelines is even more difficult, that UFT solutions can be implemented by various stakeholders, pursuing 
different objectives, acting on the basis of other regulations (e.g. public or private institutions) and representing 
other scopes of responsibility and tasks. Therefore, in this study, based on existing standards, an original risk 
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management model in the implementation process of UFT measures from the perspective of local authority was 
developed (figure 1).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. Selection of the measures to the risk analysis (Step 0) 
Source: own work 
 
Risk management in the implementation process of UFT measures from the perspective of local authority 
requires firstly selection of appropriate solutions, which in the right order should be implemented. Therefore, the 
proposed risk analysis process precedes step 0 (or pre-step 1), as a result of which should be selected the final group 
of UFT measures. At the beginning of the step 0 the person responsible for UFT in a local authority should be 
indicated. This person should be responsible for the analyses of UFT problems and stakeholders’ requirements in 
this field. In order to carry out these analyses many methods in the field of marketing research can be applied, inter 
alia: observations, survey, focus groups, Delphi method, etc. In the next stage, in cooperation with UFT 
stakeholders, a comparison of the city strategic objectives with the problems in the area of urban freight transport 
and the expectations of UFT stakeholders should be carried out. At the same time one can also examine good 
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practices in the area of UFT developed under a number of European projects, such as: Sugar, Bestfact, Bestufs, C-
liege, Grass etc. This step may be carried out using various methods (such as for example: focus groups, Delphi 
method, brain storm) or within a meeting of Freight Quality Partnership’s members. As a result of these studies and 
meetings consensus among stakeholders in selecting measures of UFT which can be implemented in a city should be 
obtained. Finally the selected measures should be prioritised according to their importance and the order in which 
they will be implemented. After step 0 the process of risk management can be applied (figure 2). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2. Reference model of risk management for UFT measures’ implementation 
Source: own work 
 
The risk management process can be performed for selected UFT measures in five steps: Step 1. Risk 
management planning; Step 2. Identification of risk factors in relations to each measure; Step 3. Risk factor 
assessment; Step 4. Identification of the corrective actions; Step 5. Continuous monitoring. The last step - 
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monitoring - refers to the evaluation of the effectiveness of the implementation of each step of the risk management 
process, from monitoring residual risk factors, through identifying the new one and finishing with implementation of 
mitigation plans for each risk factor. During step 1. Risk management planning a framework and procedures by 
which risk analysis will be carried out in relation to UFT measures should be defined. At this stage, the person 
responsible for the risk management process should be selected and the team (consisting of employees from 
different city municipality departments and UFT stakeholders), which will participate in this process should be 
formed. As a result of meetings between members of the team a risk plan covering, inter alia: method of analysis, 
task descriptions, size of the budget, time and frequency of risk analysis throughout the life cycle of UFT measures, 
way of scaling for quantitative and qualitative analyses, a reporting method and a system to communicate between 
team members, should be developed. 
3.2. Identification of the selected risk factors in the field of UFT 
Identification of risk factors in relations to each measure requires an understanding of the strategic objectives of 
the city, the objectives of each UFT measure and different expectations and objectives of stakeholders. In the 
literature many different risk categories can be found. Project Management Institute highlighted four categories of 
risk (PMBOK 2000): technical, quality or performance risk; project management risk; organisational risk and 
external risk. In turn according to IRM (2000) there are five risk source: strategic, operational, financial, knowledge 
management and compliance. However according to FERMA there is no universal classification of risk sources that 
satisfies every organisation. Therefore, for the purposes of this study the classification of risk sources adapted to 
UFT measures, broken down into external and internal risks, has been proposed. The source of the external risk can 
be: socio-political factors, economics factors, law regulations, infrastructure and technology innovations and civil 
and natural disturbances. In turn, the internal sources of risk may include: management, human resources, 
marketing, finance and information technology (table 1). Identification of risk factors should be indicated in relation 
to selected measures separately and taking into account their entire life cycle (ex-ante risk analysis, risk analysis 
during implementation and maintaining of the measures and ex-post risk analysis – after closer-disposal of 
measures). Among many tools and techniques for risk identification can be distinguished: brainstorming, 
questionnaires, business study, benchmarking, scenario analysis, workshops, HAZOP (Hazard and Operability 
Studies), Delphi technique, interviewing, SWOT analysis, checklist, assumption analysis or diagramming techniques 
(such as e.g. Ishikawa or influence diagram) 
 
Table 1. Selected risk factors in terms of risk sources in the field of UFT 
No. Source of risk Selected risk factors 
External 
1. Socio-political 1.1. Frequent changes in legislation at national and EU level 
1.2. Extending the duration of the project due to delays in obtaining permits from local governments 
1.3. Changes in consumer behaviour of society 
1.4. A large cultural diversity of society 
1.5. Protestant interference of nearby residents 
1.6. Bad habits of UFT stakeholders in the organisation and execution of transport in the city 
2. Economics 2.1. Tax change 
2.2. The rising cost of fuel, machines and materials 
2.3. An increase in payrolls and tax payments in transportation sector in the region 
3. Availability of infrastructure 
and technology innovations 
3.1. Poorly developed transport infrastructure or lack of it 
3.2. Poor quality of  transport infrastructure 
3.3. Restrictions on development and change of the existing infrastructure 
3.4. Lack of access to modern technology 
4. Civil and natural disturbances 4.1. Wars 
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4.2. Rriots, strikes 
4.3. Natural disasters  
Internal 
5.  Management 5.1. The differences in organisational cultures among UFT stakeholders  
5.2. Excessive bureaucracy 
5.3. A large number of UFT  stakeholders from the SME sector 
5.4. The lack of objectives for UFT in long-term plans (strategies) of the city 
6. Human resources 6.1. Poor or lack of know-how and insufficient experience in planning and implementing UFT 
measures 
6.2. Lack of acceptance to implement a solution from one or more stakeholders 
6.3. Lack of willingness from stakeholders for cooperation 
7. Marketing 7.1. Lack of knowledge about stakeholders requirements 
7.2. Inaccurate predictions / forecasts about the size of the cargo flows within a city 
7.3. Failure to inform the public about the implemented solutions 
8. Financial 8.1. Excessive maintenance costs of the investment 
8.2. Poor financial situation of stakeholders 
8.3. Shortfall of funds in the budget 
9. Information technology 9.1. Conflicting interfaces of work items 
9.2. The low level of information technology among UFT stakeholders  
 
3.3. An assessment of risk factors in relation to UFT measures 
A risk factor assessment can be conducted with qualitative and/or quantitative methods. Regardless of the type of 
the selected methods the selection of experienced experts to analyse, who, based on their knowledge and skills will 
be able to assess individual risk factors, is significant. This stage includes the analysis of the impact and probability 
of identified risk factors. Probability is defined as the possibility of a given factor occurring at a given time. It can be 
defined both in a qualitative way (e.g. almost certain, possible, rare), as well as quantitative (a percent probability in  
relation to a specific period (year/ 10 years) or as a frequency (once a year, once every 5 years, etc.)). The impact (or 
consequence) means the strength of a given risk factor for the realisation of the project. Similarly, as in the case of 
probability, an analysis of the impact of risk on the implementation of the measure can also be made in a qualitative 
way (e.g. very high, medium, very low), as well as quantitative (e.g. financial loss in EUR).  Typically an 
assessment of the impact of the particular risk factor is complex because it can involve various areas, such as 
financial, regulatory, reputational, safety, security, employee, etc. If the analysed risk factor has a significant impact 
on at least one of these areas the strength of its impact on the implementation of the action is defined as 5 (severe).  
The strength of the impact on the project and the probability of risk can be determined from a conventionally 
accepted scale. In the literature various levels of scale can be found: nine-scale (Kuo and Lu, 2013), seven-scale 
(Chang and Wang, 2009) five-scale (A PMBOL Guide, 2000; COSO, 2012), four-scale (Wieland, 2014) three-scale 
(IMR, 2002). In this study a five-scale was developed for each: the assessment of the impact of risk on the project (5 
- severe, 4 - major, 3 -  medium, 2 - minor, 1 - negligible), and the probability of its occurrence (5 – Almost certain, 
4 - likely, 3 - possible, 2 - unlikely, 1 - rare). In the literature (PMBOK Guide, 2000; IRM, 2002; Patterson and 
Neailey, 2002) different techniques can be found which enable the transfer of the non -numeric values into numeric 
ones. For example Patterson and Neailey adopted the following values for individual scales: very high – 91-100%; 
high – 51-90%; medium – 21-50%; low – 6-20% and very low – below 6%. These values apply to the calculation of 
both the probability of a given risk factor and its strength of impact on the implementation of the project. These 
values can also be adopted in the risk analysis of UFT measures and enable the calculation of the probability and 
total value of impact (calculated as a combination of time and cost). Total value for the probability and impact can 
be obtained through using the median value.  
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Based on the analysis of probability and impact strength the severity value and the ranking of risk factors can be 
determined (table 2). Severity value consists of combination of probability value and total impact value while 
ranking enables the sorting of risk factors in terms of their severity. The ranking helps to identify the risk factors that 
are affected mostly with the strength of probability and the impact on the implementation of the project. It also 
shows which risk factors need to be taken to counteract by reducing or eliminating the consequences of their 
occurrence (these are the risk factors for which the severity value is very high, high and optionally medium), and 
which risk factors leave only to continue monitoring (these are the risk factors for which the severity value is low 
and very low and optionally medium. This group of risk factors will be taken into account in the further analysis and 
proceeds directly from step 3 to step 5).  
 
Table 2. The example of the risk ranking table 
Probability value Impacttotal value Severity value Risk rank 
Almost certain Severe Very high 1 
Almost certain Major Very high 2 
Likely Severe Very high 3 
Unlikely Severe Very high 4 
Unlikely Major High 5 
Rare  Severe High 6 
Likely Major High 7 
Almost certain Medium High 8 
Likely Medium High 9 
Possible Severe High 10 
Possible Major High 11 
Almost certain Minor Medium 12 
Possible  Medium Medium  13 
Unlikely Medium Medium 14 
Rare Major Medium 15 
Rare Medium Medium 16 
Almost certain Negligible Medium 17 
Likely Minor Medium 18 
Possible Minor Medium 19 
Unlikely Minor low 20 
Rare Minor Low 21 
Likely Negligible Very low 22 
Possible Negligible Very low 23 
Unlikely Negligible Very low 24 
Rare  Negligible Very low 25 
Source: own work on the basis of Patterson F. D., Neailey K., A Risk Register Database System to aid the management of project risk , 
International Journal of Project Management 20 (2002) 365-374. 
 
Ranking of the risk factors also shows the trends in changes in the risk factors in different periods of measure 
execution (for example, in the initial phase of project implementation the risk factor can be rated as very high and in 
the implementation phase as medium or low). Among the methods and tools enabling an analysis of the risk factors 
among other things can be distinguished (International Electrotechnical Commission, 2009): HAZOP (Hazard and 
operability studies), environmental risk assessment, scenario analysis, business impact analysis, failure mode effect 
analysis, fault tree analysis, cause and consequence analysis, decision tree, risk matrix, human reliability analysis, 
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reliability centred maintenance, Monte Carlo simulation, Bayesian statistics and Bayes Nets, FN curves, risk indices 
and multi-criteria decision analysis (MCDA). The severity of the risk factors can also be presented in the risk matrix 
(figure 3). The risk factors, for which severity values are very high and high are placed in the dark grey area (they 
require corrective actions and monitoring), the risk factors for which severity values are medium are located in the 
grey area (they optionally require corrective actions but require monitoring), the other risk factors are placed in the 
light grey area (they do not require any corrective action but require monitoring). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3. Risk matrix 
Source: Own work on the basis of Curtis P., Carey M., Risk Assessment in Practice, COSO -  Committee of  Sponsoring Organizations of  the 
Treadway Commission, Deloitte and Touche LLP, 2012 
 
 
According to Restrepo (1995) qualitative risk assessment methods are easier and less costly therefore they are 
more often applied then quantitative methods.  Regardless of the method of analysis of each risk factor, at this stage 
all UFT stakeholders, who are directly or indirectly related to the implementation of the measure, should be 
engaged. As a result of this step a risk register should be developed, which may include: risk number, responsible 
person for the risk, short description of the risk, probability, impact and severity value in relation to: organisation 
and preparation of the policy, the implementation of the planned operational measures and after the finalisation of 
measures’ implementation. 
3.4. Corrective actions and monitoring 
The next step of the risk management is identification of the corrective actions, which includes procedures and 
techniques enabling to reduction of threats to the UFT measures’ implementation. In the literature there are four 
types of specific action for risk treatment (PMBOK Guide, 2000; Patterson and Neailey, 2002; Ciesielski, 2009): 
1. Avoidance – changing the plan in order to eliminate the risk (especially high-risk activities should be 
avoided). 
2. Transference – transferring the risk to a third party, which will be responsible for its management. This 
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3. Mitigation – reduction of the probability and consequence of the risk by taking the specific action earlier 
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4. Acceptance – the risk factors low or very low severity can be tolerated  and accepted. There is no need to 
undertake any corrective action for them, however they should be monitored in case they change the 
order in the ranking.  
As a result of this step a risk response plan should be developed. This plan should include: the number and the 
name of the risk factor , the person responsible, type of corrective action, description of the action, responsible 
person for the action, time limit for completion of activity, assigned technical resources, assigned financial 
resources, expected Results of corrective actions and obtained results of corrective actions. 
The final step of the risk management process for UFT measures’ implementation is continuous monitoring. It 
refers to evaluation of effectiveness of each step of the risk management process, starting from monitoring residual 
risk factors, through identifying the new one and finishing with implementation of mitigation plans for each risk 
factor.  
All the above mentioned steps are closely interrelated and during the implementation of the risk management 
process communication and consultation with all UFT stakeholders should be effective. 
4. The tool for risk factor identification for UFT measures 
In the literature several different classifications of UFT measures can be found (Taniguchi, 2014; Munuzuri  et 
al.; Kiba-Janiak and Cheba, 2014; C-liege, 2012, etc.). In this paper the classification of UFT measures developed 
within the research project C-Liege has been applied. This classification includes the following categories of 
measures: awareness, organisational, financial, technical, urban planning, governance and administrative. To the 
above list of categories the author has added one more: city logistics infrastructure. This category seems to be very 
important since many UFT projects required expensive investments in logistics infrastructure. All these categories 
were defined in table 3. Then, for each of these categories the risk factors were assigned on the basis of the good 
practices described in the analysed EU projects, which have previously been mentioned, as well as on the author’s 
own experience and knowledge. The results of this work were presented in the matrix of risk factors for UFT 
measures’ categories (table 4). The numbers of risk factors were taken from table 1. For example for the UFT 
measure’s category “A. Awareness” twenty-one risk factors were  identified, such as: 1.4. A large cultural diversity 
of society , 1.5. Protestant interference of nearby residents, 1.6. Bad habits of UFT stakeholders in the organisation 
and execution of transport in the city, 2.2. The rising cost of fuel, machines and materials , 3.1. Poorly developed 
transport infrastructure or lack of it, 3.2. Poor quality of  transport infrastructure, 3.3. Restrictions on development 
and change of the existing infrastructure, 3.4. Lack of access to modern technology, 4.1. Wars, 4.2. Rriots, strikes, 
4.3. Natural disasters, 5.1. The differences in organisational cultures among UFT stakeholders, 5.3. A large number 
of UFT  stakeholders from the SME sector, 5.4. The lack of objectives for UFT in long-term plans (strategies) of the 
city, 6.1. Poor or lack of know-how and insufficient experience in planning and implementing UFT measures, 6.2. 
Lack of acceptance to implement a solution from one or more stakeholders, 7.1. Lack of knowledge about 
stakeholders requirements, 7.3. Failure to inform the public about the implemented solutions, 8.2. Poor financial 
situation of stakeholders, 8.3. Shortfall of funds in the budget and 9.2. The low level of information technology 
among UFT stakeholders. 
The matrix of risk factors for UFT measures’ categories can be a useful tool for UFT stakeholders, who can 
easily find types of risk factors for specific UFT measures. Of course this matrix does not represent all possible risk 
factors. It can, nevertheless, assist UFT stakeholders in a risk analysis. In addition, one has to bear in mind that 
usually one measure can be classified to several different categories. Should any UFT stakeholder wish to introduce 
into a city a cargo bicycle measure several different categories of UFT measures can be assigned to it, such as: 
awareness, organisational, financial, technological and city logistics infrastructure (figure 4). As a result a set of risk 
factors which should be assessed can be obtained. It is important to know that the significance of the same risk 
factor can be different in relation to various measures and cities, where the analysed measure will be introduced. 
Therefore the assessment of each risk factor requires various experts’ and stakeholders’ engagement. According the 
risk management model presented in figure 2 the factors with the very high, high and medium severity measure are 
assigned with the corrective actions (avoidance, transference, mitigation and acceptance). At the same time the risk 
factors with the low and very low severity value are omitted in the further corrective action.  All of the identified 
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risk factors are required to be monitored through the planning, implementing and closing processes of introducing 
an UFT measure in a city. 
 
Table 3. Selected UFT measures 
UFT measures’ categories Description 
A. Awareness Relates to promotional and awareness campaigns of eco-driving, Freight Operators Recognition 
Scheme 
B. Organisational  Includes all activities which relates to the organization of freight traffic in a city, such as: freight 
traffic routing information, alternative delivery systems, etc. 
C. Financial  Relates to mobility credits schemes, congestion charging and vehicle financing models, etc. 
D. Technical Relates to introduction of innovative solutions, such as: Intelligent freight traffic routing or other IT 
logistics tools, etc. 
E. Urban planning Relates to special urban planning conditions 
 
F. Governance  Relates to freight transport planning in a city, elaboration of Local Freight Development Plan, 
distribution plan-scheme, introduction of Freight Quality Partnership in a city, etc. 
G. Administrative  Includes all activities which relates to: access restrictions, access incentives, Advance booking 
(un)loading areas, Low Emission Zone, etc. 
H. City logistics infrastructure Includes all investments in order to improve last mile delivery, such as: development of city 
distribution centres, hubs, terminals, freight villages, etc. 
Source: own work on the basis of Bourn J., MacDonald G., C-LIEGE - Clean Last mile transport and logistics management for smart and 
efficient local Governments in Europe, Definition of suitable set of actions/measures for an efficient and energy saving organization of goods 
transport and delivery in urban areas under the project: C-LIEGE: Clean Last mile transport and logistics management for smart and efficient 
Local Governments in Europe, www.c-liege.eu, 2012. 
 
 
Table 4. Matrix of risk factors in relation to UFT measures’ categories 
Risk factors UFT measures’ categories 
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1.1. Frequent changes in legislation at national and EU level  v v v v v v v 
1.2. Extending the duration of the project due to delays in obtaining permits from 
local governments  v v v v  v v 
1.3. Changes in consumer behaviour of society  v v v v v v  
1.4. A large cultural diversity of society v v       
1.5. Protestant interference of nearby residents v v   v v v v 
1.6. Bad habits of UFT stakeholders in the organisation and execution of transport in 
the city v v  v v v v v 
2.1. Tax change  v v v   v v 
2.2. The rising cost of fuel, machines and materials v v v v   v v 
2.3. An increase in payrolls and tax payments in transportation sector in the region  v v     v 
3.1. Poorly developed transport infrastructure or lack of it v v  v v v v v 
3.2. Poor quality of  transport infrastructure v v  v v   v 
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3.3. Restrictions on development and change of the existing infrastructure v v  v v v v v 
3.4. Lack of access to modern technology v v v v v v  v 
4.1. Wars v v v v v v v v 
4.2. Rriots, strikes v v v v v v v v 
4.3. Natural disasters v v v v v v v v 
5.1. The differences in organisational cultures among UFT stakeholders v v   v v  v 
5.2. Excessive bureaucracy  v v v v v v v 
5.3. A large number of UFT  stakeholders from the SME sector v v v v  v  v 
5.4. The lack of objectives for UFT in long-term plans (strategies) of the city v  v v v v v v 
6.1. Poor or lack of know-how and insufficient experience in planning and 
implementing UFT measures v v v v v v v v 
6.2. Lack of acceptance to implement a solution from one or more stakeholders v v v v v v v v 
6.3. Lack of willingness from stakeholders for cooperation  v v v v v v v 
7.1. Lack of knowledge about stakeholders requirements v v v v v v v v 
7.2. Inaccurate predictions / forecasts about the size of the cargo flows within a city  v v  v v  v 
7.3. Failure to inform the public about the implemented solutions v v v v v v v v 
8.1. Excessive maintenance costs of the investment  v v v   v v 
8.2. Poor financial situation of stakeholders v v v v  v  v 
8.3. Shortfall of funds in the budget v v v v v v  v 
9.1. Conflicting interfaces of work items  v v v    v 
9.2. The low level of information technology among UFT stakeholders v v  v    v 
Source: own work 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4. Identification and assessment of risk factors with the use of risk matrix for UFT measures 
Source: Own work 
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5. Conclusion 
The paper presents the reference model of risk management in the field of urban freight transport from the 
perspective of a local authority. What distinguishes this model is a proposition of UFT stakeholders’ inclusion in all 
stages of risk management and a step 0 - preceding risk analysis, in which with a compromise between stakeholders 
the ranking of the implemented solutions should be made. Only on the basis of this ranking a UFT measure can be 
selected, for which a thorough risk analysis in relation to all the phases of implementation will be carried out.  
This paper presents an original concept of internal and external risk source classification in relation to UFT 
measures, for which  the risk factors have been identified. The list of risk factors has not been exhausted because of 
the limited size of the article, however it may be a useful tool for UFT stakeholders while carrying out risk analysis. 
In addition, in the paper an original matrix of risk factors in relation to UFT measures’ categories has been 
developed and the method of identification and analysis of the risks with a usage of this matrix has been proposed. 
This matrix allows risk factors for specific categories of solutions to be quickly selected.  For example, if a city is 
planning to implement a particular solution it can be assigned to different measures’ categories presented in a 
matrix. This makes it an easy and quick way to get a set of risk factors. This tool is presented in a very simplified 
version, but further research may provide the basis for the development of a software program enabling rapid 
identification of risk factors for the particular measure (after its previous assignment to the specific measures’ 
categories). It must of course be borne in mind that the set of risk factors described in this work is not complete. 
Nevertheless it can facilitate risk analysis performed by UFT stakeholders. In order to carry out a full risk analysis, 
however, this list should be complemented by UFT stakeholders with their own proposals which are commensurate 
to the selected measure and the specifics of the city. Therefore, it is also important that in the proposed software the 
inclusion of the additional risks will be allowed and on the basis of the experts’ assessments of measures’ 
significance and probability the program will offer a variety of corrective actions. Of course, the final decision about 
what corrective action should be taken rests with the experts carrying out the risk analysis. It is worth remembering, 
however, that in this group of experts all the UFT stakeholders were involved. 
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